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[57] ABSTRACT

Molding of hollow glass articles wherein a gob flows
from a feeder into a mold and forms a hollow tube as it
enters the mold, and a pressure differential is applied
across the tube so that the tube is shaped in the mold to
form the hollow article. During application of the pres-
sure differential, deformation of ‘the glass between the
feeder and mold, is prevented by proximately position-
ing of the feeder and mold. This pressure differential is
obtained by applying vacuum between the mold and
molten tube. o

10 Claims, 11 Drawing Figures

N

“~p

<

v N\
N

g

- ™
L




4,066,428

- Sheet 1 of 3

U.S. Patent Jan 3, 1978

S | “ : \&Y\WWMWK\ -

"y ................_l R

.Il-——-—. Fdiie— - -

DI

FIG.2

FIG. 4

N -~ |
. et [ %
THIE \ N
> J‘ . > .
_ NS 7
o= e s LW Z g%
N, [k S—

e

F

W ", ", " " ", "W " W e, ", L, A, Y, . W . W . T . W W Y, W W W . . V. . . " . ., . ._l.lfr_

#

3 y

.llrllllllll]]llll-llll.lllrlllllllllll-lll.llll!il - — —  ——— e . S ———w— T S— —_——— e —— s ———

—————— T ——————————— e e e ———— - \

R

. e
“\r N A/m
X

’ e —— 7,
“ .ﬂlﬁﬁb’””"’”‘"i’.’"”"!ﬂ \\r‘“\\

- IMMIﬁ/ % fﬁﬁ“&v

el 7 g g X J T o F T e el JL A ST S R L A

|
"D
9P
o~

N R >
2 AN

oy
_ O

M=___

O
Woony,

FIG. 1
Fl



4,066,428

. Sheet 2 of 3

o U.S. Patent Jan. 3, 1978

i
i

. [ —
i [] 4 \
==
9 -
____ -
f_ Yy 4.

- AL

FIG 6b

ey

N

N\

- FIG. 7

<

i ——

7,
\

N

L/

% =
L -
= — ] 3 .

N =
§ N /

N\

<



U.S. Patent Jan. 3, 1978 Sheet 3 of 3 4,066,428

FIG. 10

7

OIS NN AN ANNNNNNNN

2

e ——p———— /7
\,

LR

=z

UNOUONSNONUONNNANNN

e ——————— —

=



1 | .
METHOD OF APPLYING VACUUM WHILE
- CONSTRICTING THE NECK PORTION
This is a division, of application Ser. No. 458,490,

filed Apr. 5, 1974, now U.S. Pat. No. 3,967,947 issued
- July 6, 1976.

BACKGROUND

4,066,428

The invention relates to a method of manufactliring |

hollow glass objects, in which the material to be formed
is taken in the form of a closed-end tube from the feeder

and aspirated or blown into a finish mold. By this

method both closed hollow glass objects such as hollow
spheres and open hollow glass objects such as bottles
may be made. o

This method makes it possible to manufacture hollow
glass objects without the need for special tools for shap-
ing the gob.

A process is already known (German Patent DRP
513,479) in which a tube is formed from the melt and i1s
blown into a mold. In this process, the lower edge of the
feeder is held at a prescribed minimum distance from
the upper edge of the blow mold during the blowing.
The portion of the tube that is located between the top
edge of the mold and the feeder and has a very low
viscosity is expanded so greatly by the blow that it
forms a very thin-walled bubble or bursts. This process
has considerable disadvantages, namely:

The end of the strand remaining on the feeder can be
reclosed only with difficulty because the cold por-
tions created by the bursting first have to be re-
heated, and the excessively flared end of the tube
has to be brought together, and a uniform distribu-
tion of masses approximately symmetrical to the
main axis has to be established.

The fragments produced by the bursting interfere
with production operations. -

The excess glass protruding above the mold has to be

- removed, resulting in fragments.

The glass that is in the mold has to be blown tight
again after the bursting of the tube. Due to the
cooling of the glass by contact with the mold, this

1s only partially possible.
The heating and re-forming of the glass which has
greatly cooled at the edges requires much time.

The quality that can be achieved in the mouth of

the bottle 1s low.

THE INVENTION
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15
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When the vacuum method is used, the finish mold
may be at a distance of 5 to 20 mm from the feeder;
more advantageously, however, it is urged against the

feeder. |
After the end of the main forming procedure the

finish mold is lowered, either while the vacuum is still
acting in the mold or after the blow pressure has been
shut off, in order to sever -the tube, the tube having
already been constricted at the point of severance. The
severing must be performed in such a manner, in accor-
dance with the invention, that the two terminations
formed by the severance are closed, i.e., a fully closed
hollow body is produced in the finish mold, and a
closed tube end is again available at the discharge from
the feeder. This kind of severance is achieved by an

- appropriate tool, but may be aided by evacuation of the

20
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The object of the present invention is the creation of 50

a process which does not have the above disadvantages
and in which the part of the forming operation that is
performed by means of the mold will take place contin-
uously 1n a single procedure in which the tube between
the mold and the feeder is not modified in a manner
disadvantageous to the following operation. '

In accordance with the invention this problem is
solved by the process steps described in claim 1. Pres-
sure or vacuum can be used. Through the alternative

application of vacuum, furthermore, the manufacture of 60

completely sealed hollow glass objects is made possible.

When the blowing method is used, care must be taken
to shut off the blow pressure before the finish mold is
lowered for the severance of the tube. During the blow

535

the mold must be brought so close to the bottom edge of 65

the feeder that the glass cannot penetrate into the gap

between the finish mold and the discharge ring of the
feeder.

tube.

Through a variety of heating and shaping procedures,
a few of which are described hereinafter, the finished
product either remains a fully closed hollow body or it

is transformed to a hollow body that is open at one end.

EMBODIMENTS

The invention will be further explained with refer-
ence to the drawing.

FIGS. 1-5, 6a and 656 show the manufacture of an
open container; -

FIGS. 7 to 9 show the manufacture of a closed cylin-
der;

FIG. 10 shows the manufacture of a sealed hollow
sphere. |

In the head of a gob feeder 1 (FIG. 1) there are dis-
posed a blowpipe 2 whose height may be varied accord-
ing to a program and a ring 3 whose height is also vari-
able. The blowpipe 2 forms together with the orifice 17
an annular cross section through which the glass
emerges in 2 known manner in the form of a tube 5
closed at one end. The speed of emergence in the indi-
vidual phases of the formation of the tube is controlled
by the position of the blowpipe 2 and the variable pres-
sure on the surface of the molten glass. The compressed
gas enters and leaves through pipe 4, the pressure as-
suming values over or under atmospheric pressure.
Ring 3 serves to control the rate of flow within or above
the orifice as the viscosity of the glass varies.

FIGS. 3 to 5 show the most important phases of a
shaping process in which the glass is drawn against the
mold wall by evacuating the finish mold 9. The evacua-

tion is performed in a conventional manner with con-

ventional means which are not represented here.

FIG. 3 shows the situation after the finish mold 9 has
been closed and before evacuation begins. The finish
mold is not yet urged against the bottom of the gob
feeder 1. |

FIG. 4 shows the portion of the tube which has been
aspirated into the finish mold 9, severed by the knife 10,
and thereby closed. Burner 6 heats the area at which the
cut was made. The viscosity reduction, the kinetic en-
ergy of the flame, and the surface tension produce an
opening which is shaped by the mandrel 7 and the ring
8 (FIG. 5).

As 1n other shaping methods, objects having any
desired cross section may be made by this method.
Examples of round and cornered cross sections are
shown in FIG. 6. | L

FIG. 7 shows how the finish mold 9 is urged against
the gob feeder 1 as the tube is blown into the mold, and
how it forms a small gap about 0.1 to 0.2 mm wide with
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the orifice 17. This gap is small enough to prevent glass

from being forced through it. The finish mold 9 1s sealed
against the feeder by the sealing ring 16. The glass is

blown to the finish mold 9 by means of air which is fed -

through the blowpipe 2. In this arrangement the glass
may also be aspirated by known means such as by ap-

plying a vacuum between the tube 5 and mold 9 by
applying suction to the L-shaped passage 9a. After the
glass has been fully blown and sufficiently cooled the
‘blow pressure is first reduced to atmospheric pressure,
the finish mold is withdrawn from the feeder (by 5 to 20
mm, for example), and then the blow pressure is re-
duced below atmospheric pressure and the mold is fur-
ther withdrawn until the hot strand continuing to flow
 from the feeder has constricted (FIG. 8) and is severed
by knife 10 at the constriction. Further working to form
~ objects having mouths is performed as described above.
- Closed objects may also be manufactured. To this end

5

10

13

the cover 14 (FIG. 9) is pressed onto the finish mold and |

the air between the cover and the glass is pumped out
through passage 18 and gap 19 until the glass has firmly

contacted the inner wall of the cover.

Another application of this process is shown in FIG
10. The mold h_alf 21 picks up the fully closed piece of
tubing just as it is severed by the knives, and moves

downwardly. By means of rack 23 and pinion 24 the

" mold half 22, which is mounted for rotation on shaft 28,
is placed sealingly onto mold half 21. Through the pas-
sages 27, 25 and 26 the air that is between the glass and
“the inside wall of the mold is pumped out and the glass
is shaped into a hollow body having, in the present
~ example, the form of a sphere. The V&lOCIty ¢ of the
downwardly moved mold half 21 increases from the
moment of severance, in which the mold is not moving,

- according to the formula ¢ = g X t, for no longer than

it takes' for the glass to be asmrated agamst the inside

20

'25
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‘must be closely positioned against the feeder so that a
vacuum may. build up within the mold

What is claimed is: | |
1. Method of makmg a hollow glass artlcle which

COmprises:
‘a. discharging molten glass from a feeder in the form |

of a tube closed at one end, into a finishing mold,
b. applymg a pressure differential between the inter-
ior of the tube and the exterior thereof within the
mold by aspiration of the mold to apply a vacuum
between the tube and the mold for shaplng of the
molten glass into the hollow article in the mold,

c. lowering of the mold relative to the feeder while

- the glass between the feeder and mold is still mol-
ten so that a neck forms mtercenneeting the hollow
article in the mold and glass in the feeder, and

d with the mold in the lowered position, sevenng the

glass in the feeder from the hollow article in the

- mold at said neck, said severing leaving the hollow

- article with a closed upwardly disposed neck por-

tion and the glass from the feeder with a closed
downwardly disposed neck portion.

2 The method of claim 1, wherein the molten glass
tube contacts the rim of the finishing mold so that in
said aspiration, the vacuum may build up in the mold.
- 3. The method of claim 2, wherein the feeder is
spaced from the mold a distance up to 20 mm.

4. The method of claim 1, wherein the molten glass

~ tube is spaced from the rim of the finishing mold, and

30

during said aspirating, the finishing mold 1s closely posi-

_tioned against the feeder to seal the finishing mold

35

- wall'of the mold (g = acceleration due to gravity): This

1s to prevent the glass from being cooled down partially

by contacting the mold in certain areas before the glass
is drawn simultaneously and completely agamst the.

" mold surface by aspiration. -

- Referring to FIG. 7, the small gap desenbed abeve in’

‘against the feeder for the build up of vacuum in the
- mold. h

5. Method accerdlng to claim 1 wherem said sever-

ing leaves the hollow article with a closed upwardly
- disposed neck portion and the glass from the feeder
‘with a closed downwardly disposed neck portion.

6. Method according to claim 5, wherein constriction

of the neck occurs in response to said lowering of the

mold prior to said severance.
7. Method according to claim 6, wherein vacuum is

apphed within the neck to aid said constriction.

the description of that figure is between the feeder 1 and -

meld 9, indicated by the reference character 16a.’
' When aspiration is applied the mold must not neces-
sarily be proximately positioned in relation to the feeder

5- 45

8. Method of claim 1, wherein said severing leaves
the hollow article with a closed neck, and the step of

forming ‘an opening in the hollow artlcle in the closed

~neck thereof.

" as long as the molten glass tube touches the rim of the -
o mg is effected by pinching and cutting the neck.

finish mold so that a vacuum may build up within the

mold. In this case the mold may be positioned in a dis-

tance up to 20 mm from the feeder. In case the molten

50

glass tube does not contact the rim of the mold the latter -

33
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9. Method according to clalm 1 wherein said sever-

10. The method of claim 1, wherein the finishing _

mold is sealed against the feeder for said aspiration.
' x % Xx % X
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